The existence of extrahepatic replication sites of hepatitis C virus (HCV) remains controversial. Highly strand-specific Tth-based reverse transcriptase -polymerase chain reaction was used to search for the presence of viral RNA negative strand in lymph nodes from 16 patients with AIDS and in peripheral blood mononuclear cells (PBMC) from 14 other human immunodeficiency virus (HIV) -positive patients. Negative-strand HCV RNA was detected in lymph node samples from 10 patients (63%) and in PBMC from 5 (36%). This suggests that, at least under circumstances of impaired immunity associated with HIV infection, HCV is lymphotropic in vivo. However, the clinical implications of these findings need to be further investigated.
Hepatitis C virus (HCV) has been suggested to be a lymphoreplication is the general unavailability of biologic material other than PBMC. tropic virus: Some investigators have reported the detection of HCV RNA negative strand, which is a replicative intermediate, To help resolve the important but controversial issue of HCV lymphotropism, we searched for the presence of HCV RNA in peripheral blood mononuclear cells (PBMC) [1] , and it has been reported that human T and B cell lines are capable of negative strand in PBMC and lymph nodes from a group of human immunodeficiency virus (HIV)-infected subjects. We supporting a productive infection [2] . However, in vitro cell culture studies do not necessary reflect actual events occurring reasoned that the commonly encountered elevation in HCV replication in this group [5] would facilitate the detection of in an infected host, and the specificity of reverse transcriptasepolymerase chain reaction (RT-PCR) for the detection of HCV HCV RNA negative strand and that tissue samples could be obtained during autopsy of patients who died of AIDS-related RNA negative strand has been recently questioned [3] . Thus, subsequent studies using assays optimized for strand specificity complications. In addition, studying HIV-infected subjects seems important, as the presence of HCV replication in failed to demonstrate the presence of viral negative strand in PBMC [3, 4] . lymphoid tissue could hypothetically affect HIV, much like what is described for such common opportunistic infections Even less is known about HCV replication in other lymphoid tissue, as studies using strand-specific assays are few; in a as Mycobacterium tuberculosis or cytomegalovirus [6, 7] . To ascertain strand specificity of our RT-PCR assays, cDNA synsingle published study, Lanford et al. [3] did not detect HCV RNA negative strand in multiple organs, including lymph thesis was done at high temperature using the thermostable enzyme Tth [3, 4] . nodes, from a chronically infected chimpanzee. However, the results of this study should be interpreted with caution, as it was conducted on a single ape that had a low level of viral Materials and Methods replication in the first place.
Indeed, the results of these studies should be considered
Biologic samples. PBMC were collected from 14 HIV-1-posiinconclusive, as the replication at extrahepatic sites could be tive drug addicts who were found to be HCV RNA-positive in below the sensitivity limit of current strand-specific assays; in serum. All were hepatitis B surface antigen-negative, and none fact, these seem to be at least 1 log less sensitive than standard had received any antiviral therapy before the study. PBMC were RT-PCR [3, 4] . 10-fold diluted in water for the purpose of titer determination. nt 342-320) was added, the volume was adjusted to 100 mL, and the MgCl 2 concentration was adjusted to 2.2 mM. The amplifica-NOTE. Presence and titers of positive strand were determined indepention was done as described [4] . The final product was analyzed by dently by Moloney murine leukemia virus reverse transcriptase -and Tthagarose gel electrophoresis and Southern hybridization with a 32 Pbased assays, while presence of negative strand was determined by Tth-based labeled internal oligoprobe. As described previously [4] , this assay assay only. Neg, negative.
could detect Ç100 genomic equivalent (Eq) molecules of the correct strand while unspecifically detecting §10 8 genomic Eq of the incorrect strand. When 1 or 6 mg of total cellular RNA extracted from normal human livers was added, the sensitivity of the reacplus strand in serum and PBMC in titers ranging from 5 1 10 3 tions was lowered by no more than 1 log, while the specificity of to 5 1 10 8 genomic Eq/mL and 10 2 to 10 4 genomic Eq/2 -3 the assay was not affected.
1 10 6 cells, respectively (table 1) . HCV RNA negative strand
RT-PCR with Moloney murine leukemia virus (MMLV) RT.
was not detected in any of the serum samples; however, 5
MMLV RT-based detection of HCV RNA has been described in PBMC samples were positive for the presence of HCV RNA detail elsewhere [4] . This assay was found to be very sensitive but negative strand when tested with Tth-based assay in two indetotally unspecific. As previously reported [4] , it was capable of pendent experiments ( Tth-based assays, although the actual titer varied from subject RT-based assay and 10 2 genomic Eq when tested with the Tthbased assay. The Tth strand-specific assay was used to determine to subject (table 2) . By Tth-based strand-specific assay, the the titers of both positive and negative strands; however, the presence of HCV RNA negative strand was documented in 10 MMLV-based assay was used independently to confirm the positissue samples (table 2) . These results were confirmed in two tive-strand titers. Statistical analysis was done using SPSS for independent experiments using two separate extraction proceWindows (SPSS, Chicago).
dures. Similarly to the previous group, subjects with detectable and undetectable HCV RNA negative strand did not differ with respect to mean CD4 cell count (59 { 59 cells/mm 3 RNA associated with PBMC was concentrated in the CD19 cell fraction. It has been reported that concomitant HIV infection facilitates transmission of HCV [5] and that it accelerates the develWhen 8 liver tissue samples were tested, HCV RNA positive strand was detected in all, in titers ranging from 10 3 to 10 8 opment of severe liver disease [12] , and these effects could be largely attributed to the enhancement of HCV replication in genomic Eq/mg of RNA, and negative HCV RNA strand, as determined by the Tth assay, was present in all but 1 sample. the setting of immunodeficiency. However, there is currently no strong evidence for an opposite effect, and the natural history of HIV infection does not seem to be influenced by concomitant Discussion HCV infection [13] . This would be in contrast to some opportunistic infections, such as cytomegalovirus or Mycobacterium In the current study, we demonstrated for the first time the presence of active HCV replication in PBMC and lymph nodes tuberculosis, which are likely to play an active role in the pathogenesis of AIDS [6, 7] . However, HCV could infect a in patients infected with HIV. In our earlier study, using exactly the same techniques as in the current investigation, we failed to different cell population than HIV does. The prevailing opinion that HCV has no influence on HIV demonstrate the presence of HCV RNA negative strands in PBMC from HIV-negative subjects [4] . The reasons for this infection does not remain unopposed: One recent report suggested an association between HCV genotype and progression discrepancy are currently unclear; however, it is likely that, due to the impairment of containment effects of the immune system, of HIV disease [14] , and in some studies, perinatal transmission of HIV was found to be more frequent when mothers were extrahepatic replication in HIV-positive subjects is high enough to enable its detection even with less than perfect assays. Nevercoinfected with HCV [15] . In summary, we documented the presence of active HCV theless, the presence of viral replication in lymphoid tissue did not correlate with the CD4 cell count, which implies that immureplication in PBMC and lymph nodes in a large proportion of HIV-infected patients. This suggests that, at least under nosuppression alone may be insufficient and additional conditions, such as the presence of adaptive mutations, may be necescircumstances of impaired immunity associated with HIV infection, HCV is lymphotropic in vivo. However, the clinical sary for extrahepatic replication to commence. Similarly, the presence of viral replication in lymphoid tissue did not correlate implications of these findings need to be further investigated. with the titers of HCV RNA positive strand in serum, suggesting that factors governing HCV replication at extrahepatic and he-
